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7l§ ^<a-3f ylHel-'y ^-t- tiling -§-^>^ ^11 !-2fl3 *fls.a) 7flo]H 

3. 917}$^ H^ziefl ^^efo] ^^ji, *fli ^s. iL = ^ # 

^Bfl4=l ^l£2] ^LZL** ^ ^^-^>7l nfl^-ofl, ^ ^ S. 

ZL^ o>^^ 
5E 9 



24-3 



1020030058253 #^ 2003/10/16 

^ {Program voltage generation circuit for safe programming of flash memory cell and 
programming method of flash memory cell} 

£ 2^ #Hfl4=) ^12^^ i^o} H <H3H«- ^*Rr S^l^. 

£ 5b £ 42] ^ = ^ s]5.S^fEi ^r^slb S^eKl ^ 

°J-(Vwl)^ $S.% ^*}^ ZLeflH^cf. 

£ 10^r -g- <|3^aHH ^ til e^oi ^s. Tflo] ^^*rb J£^olcf . 
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<12> ^12.^ ^*H1 ^ 3 ^1 l-Hfl^ "11 2-3 €^ ^5- 

^ D Jt H^LZL^ ^ ^ #Hfl4i "il2el -t^l SSnefl^ «<HH ^ ^o] 

5UJL, ^mcfl t^ig ^Hl^ ^ ^ ^ -§^1 ^>-i-slJi SX^-. ^1 , ±°}*§ #Hfl4=l 

v\}3.£\ &7)^ SLS. ^ i7l -^^-o] 7>^-*V cf^- 1:^^^ ^1#4 ti] 

iL*3, HSZL^ ^ £M -^*H1 ^£ 7 > ^^-§1 HBj-S.71 afl^g-ofl HH]-^. ^ 

<14> £ 1^ #2fl3 -t^- -g^Rr 5L^o]cf. oil- t25}^, #2fl4=| ^2-3 €£r 

^ ^eflol A>ol^ ^flv| cgc* cj S TlHB^ ?1HB7> H ^ 3 Tf 

«sfl^ *\]2.€\ ^ =ell^] ^ofl *H\t fj- ^(channel hot electron)^- ^ 

f>M TflolHS CHEKChannel Hot Electron Injection) ^^S. c>l-f- 

^^}JL, ^7] -S-^ F-N Em^CFowler-Nordheim tunneling)^: °l-g-*H TlMB^l 
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331-4 i^-i-S. DflS?ji i4H zl iH^^P>cf Dfla-s] ^I-i-o] ujj^sl^ oicf. 

<16> *efl^ "115.^ H-M ^W **r, ^ zie]ji ±7] £ 3ofl u)-B)-sfl 

^(VwlH 1.5V, ±±l ^(VsH 0V, ZLSlJ! wlH^ #°J-(Vbl)°l 0.7V 9l7}S\o] + 

d fi€cf. #Hfl3 *flS.^ 4.2) HSa^ ^S.e)-o] ^<y-(Vwl)ol 1.4V, ^ ^(VsH 

8V, JjL^ji wjHHl-'?! ^^(Vbl)^ 0.4V <y7>5l^ ^ej^ji, §sfl-] ^]5.ii) >g£| ^ 

^(VwlH 11V, ^SKVsH 0V, =L2]jl «lB5r<y *i<y-(VblH 0V ^5. 

<i7> ^-^§1, f-sfl^ ^ a i2 ^ ^-g, #efl^ BjjEs] ^ 2=31014 A\o)d\) 

^ojuf. ZL^ZL, HSZL^ A] H1H2}°1# ^-fr^TT #2fl^ ^£-3 ^ <H fifi o] ^ofl^ , 

^3*1 ^ #Efl^ nflS.sl ^l;ofl e>^ iHEli, ^ ^JjL-f ^^^W(punch 

through disturb) 2]*fl #efl^ ^ ^<go) ^Jf « 0 v*l<5>7l ^r 0 } 

^l-2.el -isl := eflsHl hIe^oj ;*i<y-(vblH «y7>s]o^o> 

<18> £ 4 ^ HSZL^ ^ = B^oJ ^oj- ^-^ u^El-ifl^ £^o]cf. oj^- , ^ ^i^- 

1^-^(410)5.^ ^SZL^ ^i^-(Ipgm)7> ^5LU, D)^S. ^AJ^ ^1 ^ ^2 5£|a.i 
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SSfl^l^E-KPl, P2)<^1 A2 3)2-^ B€*1^EKP2), IS H^^l^EKCl) ZLSlJl *^(R) 

.2.3. ^^Sll^r A 0 H1 3Bf-(Ipgm)7> JL-E-Ej-. 4£ H^H^] ^ (Cl)^- *IH TflojE^ 

^-sfl^o] <£;gs) cfo]^.^^o.S ^^S] Jl, ^12 2)2.^ B^^]iEi(P2)^ ^ B^*]^bUC1)£| 

.£ 5^ £. 4^ ESa^ ^ = 2|<y ^<y- ^ 2]^^^-Ei a^n^ ^ = B}<y 

^(Vwl)^ ^It ii^Rr HSflHolcf. oji- %v 2: ^ ) tfl^ ^ 3 ^^-(Ipgm)S. 

^ ^shi tt)-^. =£2^ ^^.^<y ^«y-(vwi)oi *m x^^i ^3 £|j=e}-°i ^^(vwii, 

Vwl2, Vwl3)S ^51-^14. ^, ES^^ ^(Ipgm) ^s|-7> ^-E.^ ;£<y-(Vwl) 

ofl ZLtfl^. tO-ojs^ uf^rf. *l^-(Ipgm) ^ ^ £3H1 ^Kr 

^•i^, 5- 3<Hl S^l^ HSZL^ ^ A] ^JELeJ-o] *i<y-(Vwl) eflU* ? 1 

^ °>7|*Vnf . ZL^Jl, ^S.ZL^ ^i^-(Ipgm)^ ^sRr 2 4^1 ££2^ 1^3 

5)5.^ ^%V(R) o^cf^ tijE^o) ^<y-(Vbl)£ ^sM^j^ £-^5. <£<L^. 

2 6^ °H2.^| €^ ^3.ZL^ l-Efl^ ^]25l €^ Uleej-o] 

HlH^ ^H^Rr SlSl- ^£Rr £^<^1^-. ol# (610)^-3.^- E^ 

^SZL^ #^-(Ipgm)7> ^l^^lJl, v)z]Wr ^*>fe 43 ^ *fl4 s]2-i H€^1^^(P3 ( 

P4H ^*>^ *fl4 ^2.^: H^fl^l^iEKP4)^- <?jl2-^ H^^l (Nl)S. ^-^S)^ 

^3. A oHl HSzz.s» ^^-(l pgm )7> :§%E-t}. 2 7<i 2^1 € H^*]^ (Nl)^ ZLSfl 

— -i- #^ iL'S, ^^-ZLsn ^^-(Ipgm)7l- B^^1^E|(N1)^ ^.eflo]^ 4ii *>°1* 

<^2^ H^H^liE](Nl)^ TllolE^ A>ol o| ^oj- efltg^ Ule^o] ^]o] ^oj- 

(Vgc)iL3. ^-tlcf. 
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<2i> til^o] ^ *\)o] ^<y-(v gc )-8r £ 8^ #5fl4=l ^12.£| -KC2)4 oflS.^ 
*1^e-)(N2)^ TflolBS #efl^ °flS-&) €(C2)£r ZL TflolH^l 5.5.ZL^ 

^(VwlH <?17>5]J1 n JEL3)ojofl wlHeK! ^«a-(Vbl)ol ^j-sH, l-2fl4=| *\}2-£{ H(C2)3. 
*lfKlpgm)7> J^^i #2fl4=l *flS.e] €(C2)^1 SS-ZLSfl^ 1 ^tf. 

<22> o]e^ ^e]]^ nflS.^ ^(C2)^ <^}o| , £ 49] HSZL^ = &+<?} ^ 

# ^ slS. ^ £ 6^ h1e^.o] ^ ^ s\sL^ #efl^ ^(C2)^ ^ ^ 

(C2)5L2l ESIL^ ^^-(Ipgm)l- ^ ^Xl^°l oirf. ojofl rc^ oflS. 

<23> zie^H.^, ^ ^sHl tflsflA^ oV^aj^s ^^-^o] *l<y-(Vwl)4 alE^°J ^ 

^ XI<H ^(Vgc)* Xl^H 43 ESn^ ^-aj-g- ^ 5£fe #2fl4=) XI 

2.51 #*14 ^^y} Jl^tf. 
<24> ^ S.^ ^ ^^.ofl ^#<£o} o^^^V ^3 nfliel HSZLeflnJ o. ^ ^ 
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^3 7]^ ^^-4 wjee]-^ #<?M- ^^Hl -s-^H XU #2fl4=) Xl5.e] €^ XI 

<?]7>E1^ H^zl^ *I<y--g- lH9*Rr ^ = h}*1 t^^-; afli # 

^ H^n^ *J = 3tel -g-^H Xl2 #Efl3 XlS.e| €5. *l-fMl 

-g-#<5>C*| «1B5^^1 XH #<#Sr !^*Hr ti]E^O] ^ H ^o}- igKflJJLg. i^-*Vcf. 

<27> H>^tb ^*HH ^t}" 1^4=) ^ HS.ZlEflnJ^>7l ^ *V £S 

ZL^ SlS^r #Q ZL ii7} ^^SlJl ZL ^ojE^ ZL H^SH <£<J5L]^ 

XU 2] 2^ H^^l^sq- ZL i>i7]- ZL 711 ZL ^efl^o] <^^5L)o| 

XU 3]JE.^i B^fi^l^iE.^ ^eflcQsl- ^^£]^ T^ll ojl2-^ HSJUI^E^ *i c & 0 \] ZL 4ii7} 

^SlZL ^1 H^^l^E^ TflolH^ ZL 7flolB7> ^fr *le]# ^ sj-Jl ZL 

^efloloi -h^z^ $]H.e1-S! ^dte XI 2 <aS-^ B€*l^e1s ^^i)^ ^fHl; 

^^2}" XI 2 <?flS.^ B^^E^ = eflo] A>o]o]l ^^JI *\<g U]JZ 7 ]<>) ^d\] ZL 7\}o] 
H7> XI 2 2l£i E.®*\^B\ ; 7l§ ^4 «lB^<y *l<y-g- ^jUS}**) ZL #^-§- ^2 

3\3.^ H^^l^ElSl TllolHS X]^l"b 01 1271 i ±^ =1 ^^7} JI, £1 

ZL^ $JS.eK] &<$o] H XMm°ll <^^£l^ Xll #2fl4=) Xl^e) >t; afll ^Sfl4=| Dfls.^ 

«(1 tilee^o] ^.y-o. ^-^^ ^* o v ; ^<y-ofl zl 4,^7} ^slzi, H^zls" ^^efo] ^<y- 

°fl ZL 7llolB7> <a^Sl^ XI 2 l-2fl4=l ^2. ^ ^ ^^1 ^^ofl ZL 4l>i7> ^7jSlJl ) 71] 2 1- 
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<28> ^-71 cfs. s.^^. ^g>7l ^*H, ^£ nfljz.3] ^ W 

#efl4=l pflS-Hl J£2] EL$]9l*)) 917}s\t± tilHe}^] 1]->S*Hr Tg-^j ; £ 

>I12 #efl4i ^2.^ -t^ 7ti°lB°H ^l7>*><^ *i^Hl nfsf ul^o] ^ ^ 

°« V # #>8*Hr ^"^1; ^ HSZ^ £)^&K1 $.<S°) #2fl^ "flS.^ TlHHoll ^]71-£]J1, Hi 

H^<y ^<y-oi #2fl^ *iis.&i =efl<y<^i ^i-sijl, hih^^i ^3 ^ 

<29> nj-eH, l^^r #efl^ ^as] -i^ h^-h^ ^ 5]s.<^] ^fl-g-^}^ ^ ^s)- 
4- wlBef<y *l<y-, a l — e|"v1 ^ *IH nelJi ^szl^ ^7} #sfl4=| Hl^e] 

<30> KV^Z}- ^^2) O]^ ^ rgvgg) ^X\6\] $)-5}o) ^5]^ ^-g- 

*1 °l*fl*>7l ^*lH^r ^- ^T^S] ^lAl^O] ^AHl-i- ^t^^ ^u. t=,g ^ja. £ ^ofl 7l7fl 

€ ^fl^-* *icf. 
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<3i> o)t\, tgif-is); £ w>^tl *^f-o.5*| , £ f]-^* 

-i^tH}. A 5-^} ^ o a*> ^<a*v -M* M-Ef-flcf. 

°1» %^*>^, H5.n^ ^<y- s] 5(900)^ ESn^ ^ = e}o] ^ (gio)sq- 
alB^o] t^«.( 9 20)# i^-W. 

<33> HiUzz.^ ^JELSfo] iHg-^OlO)^ ^<y-(Vdd)4 ^(Vss) A>ol<Hl cfo] 

^i)^ *fll 3)5-^ ^^}^B\(P9l)9\- afli *fl£A H^fl^l^E^(N91) ( *fll <a 
S.^ Hi#*l^Ei(N91)<2]- ^ ^12 <&3.£i H^^1^EKN92) ( ^^(Vdd)^- 

*fl2 <2l5.^ B€*l^Ei(N92) A>oloi] o^^e)^ ^12 2.^ iB) (P92) , ZLE)J1 7l§ 

(Vref)4 wl^Bl-^ ^(VbO* ti]:ni<5}<*| zl ^[^(Vp)^: A]2 ^S.^ B^l^ (P92)5. 

^^Hr ^ «1 i2 71(93)1- ^^-*3:4. 
<34> tilHfi]-'?] ^-^-^-(920)^ ±£i ^^(Vs)^ alS^J *I<3-(Vbl) A}o]ofl <£^Z\JL A]2 

^(VwlHl TH^l^Sl^ v\)3.£{ ^(C91), ZLElJl «]BE|-tl ^(VbD^ ^(Vss) 

AVojofl <£;g£j^ 7^(94)^ i^cf. 
<35> ^^E^-O] ^oj- ^ 5)5(900)^1 -g-^ ^f-S-^- ^1 °] 

^Ej-o] ;£<y- ^ s) 3.(900)-^ ^3 £.3. wlBE>ol #<y-(Vbl)<>] 7)^ £<£(Vref)3\- ^£ 
-g-^SlJI, o] nflfi] HS-ZL^ ^H.E}«] ^<a-(Vwl)4 ti]EE}-o] ^(vblH #^4} ^S-E] >g 
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<36> ^ , afll s\ Si BSfl^liE](P91)^ *fll H€*l^iH(N91)* #*fl Jl = tt #^-» 

71 £)J=5K1 ^(Vwl)^ £12^ ^(VwlH TlH^fe 

#£fl4=| ^lS-el ifi(C91)3. ^7) ^i^-(Ipgm)7> J^E-t}. #^-(IpgmHl 

^*ll ^(94) <£teH1 ^sl^ 2:71 tJlBel-ol #<y-(Vbl)°l ^^14. 
<37> ^71 ylH5|o] ^oj. (Vb i)^. tiliH7l(93)S. afl^sM 7l ^ ^ ^(Vref ) ^ HIJACK 

°}7H*1, 7l§ ^^(Vref)^- <NH^i>.5. S. 3^1 3E*1€ Hsa^ ^ X\°] 
^(VbD-y 0.4V ^£5. ^71 wlB^^l ^(VblH 7}^ ^^(Vref) iL4 

^ (93)^1 %:% ^ o 0-(Vp)^ S.A ^"^^cf. S^Ml^ 

#3 ^(VpHl -g-^H *fl2 ^S.^ H^^l^Ei(P92)S Jre^ ^i^-^ol Ti^ofl afe}- s SZL 
^ ^ = 5-1-^ ^(Vwl) efl^o] ^^4. ^o>^l hszl^ ^£Lej-o] *I<y-(VwlH °\n 
*flS.sl iS(C91)S JljeL^ HSzl^ ^fKlpgm) 1M 'S^lJl, o}6\\ afe}- 7-H>(94) <#cHl 74 
slxr ylBe}<y *}<y-(VblH fe^^. 
<38> i-o}*l tilH^o] ^^(Vbl)^: 4^1 til 51 71(93)5. afl^sM 7l§ ^«y-(Vref)2l- v)M 

wlnel-^1 ^^(VbD^l 7l§ ^^(Vref) ^.cf sfl^^l^ , *liH7l (93)^1 # 

^ ^(Vp)^ 5L*1 ^ol^l^ 5*1 ^Hefl't^ #53 ^(VpH -§-#*H ^12 21 

H?1^1^E^(N91, N92)5 ^^Itt ^ °lal^ -^^ofl oj^fl ^5ZL^ ^s}-*] *i<y-(Vwl)£] ^ 
eM°l ^^t}. -i^^l HSIL^ ^^.5}o] ^<y. (Vwl) oii ^1*11 #2114=1 ^IS-Sl H(C91)5. * 
H5.ZL*» ^fKlpgm) ^=ol ^o^tf. o]6\] rcj-s}. 7-1 -sj-( 94)^1 ^ofi ^Blfe wlBe}-^ 
^ c J-(Vbl)£- VH>}^. 
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<39> mo Si ESn^ £)£L5}o] ^oj- ^ s]^(900)^ 7l$ ^^(Vref) 

<40> £ 10^ ^. o^ AHH ^s. ti]H2}°J £fF -§^*Rr £ 

% V S^>^ ; tilH^^l ^ s]S(1000)^r dii ^^(Vs)^]- ^*1 £ 

^(Vss) *V°H ^sqfe HSn^ $l£.eK! ^(VwlW 7fl 3 ^ ^efl^ "1)3. el €(C100) 
cfo] oflS.^ H^^1^(N100)« 1^4=1 °1]S.Hl -S(CIOO) 

£ £ 9£] ^e}-<=Q ^5 s]i2.(900HH hsil^ 3]JELe}-°l ^i^-(Vwl)<^l 

*M ^i^-(Ipgm)7> ol ^fKlpgm) SHI 2]§fl H^l^Ei 

(N100)^ =efloi4 ±^ a\o)6\] 74^]^ B] ]*go) ulHsf^ *lfh *1H *l<y-(Vgc)°l ^cf. 

<41> a. i^cq 3}JE.S|-°1 ^(Vwl), Wl^o} ^ 

(Vbl), zlzIjl #-?f *\}o] $.<$(Vgc)-£r 5. 11^ #3)4=1 ^la^l -iCCllO)^ TflojBsl- 

^efl?], ZLelJi oflS.^ B*ffl*l^Ei(N110Hl AA #efl4i *11-E-Bl iS(C110)# HSZLEfl 

^ °1 1^4=1 °))5L^ ^I(C110)S B3.zl^ *IfKIpgm)-& >M 

3^(900, £ 9)2} l2fl4i °ll515l €(C91)2l- wlH^<y ^ *\}°] sls.(1000)£l #efl 

4=1 °11-513 ^)(C100H1 ^^-(Ipgm)Sl- 

<42> 4^1, ^°fl ^-1 = 2}^ #<3-(Vwl)-i- n 13 i§^€ 7]^ ^<a- 

(Vref)4 -S-^tb ^ JlllS t^i^- s}J7, o] nfl 3 JE. £}-<?] ^(VwlHl 

^ leJl4=] °11S^ H(C91, i 9)5. *lfKlpgm)«- wlHel-^l ^ *1H 

(Vgc) n-HlB -f-^j-Tfl ^-§-*>cf . nelJi, 1-2114=1 *H5.e) -I^l Q ) hs. 

^ ^l^-(Ipgm)7> #sfl4=| ^S] HSZLefl^ ^^-s. ^^sj-o] ^<y- 
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(Vwl)4 «1B £-?f- ^^(Vgc)ol A>-g-^cf. ZLil^H, ^ ig^-ofl ojgfl s-sfl^ 

^ ^o} S-^o] ^^D^Sl, %H> <^*}7fl ^S.ZL^ ^JELS)-^ #<y-(Vwl), H]EE}°J 

(Vbl), tJlH5+°J ^ ^(VgcH ^ v ^*>7l nfl-g-ofl, #sfl-l Dflael 4<s] Sla 

<43> *gr$°. £ ^ofl £AjS} <^ ^A]^]^- %1-J7^ ^^5151^ o]^ ^]Al^O] ^o\) ^32\.-5\ 

*\, ^ 7l# ^0]:0] ^.Aj-O} ^Al^. ^ Ol S «.E^ rfOj:^ ^ E} ^)d\)7\ 

7}^M^ ^ o)tm 3H^. , £ 71^^ JiJr «^Tr 

Ml 

< 44 > a^^v a. ^-rgofl o]^Tg ) s.^ ufl^el ^ £iae|^ ^ = 

^ HlE^o] £<S t WlH^ol ^s. ^ ^oj- o^cc] ^Efl^ ofls^ ifi 



24-14 



1U20030058253 #3 2003/10/16 

[3^*8- 11 

^-7] 71 § «lm&Ki HlS^ ^^Hl -g-#*M ^1 

iS°l 7flo]BS <>l7>3fe $| = eKl t^Rr ^^.b}<?] 

^"71 *lll #Efl£| "llS-Bl US HSa^ *1?M1 rcfe)- # 7 1 «lHHl- < ?l ^ 

A oM £12^ $1^*1 *1°*H1 -§-^-^H ^12 #2fl^ nflS-Bl US * 5^ ^"71 HJLZL^ 
*l^H -g-^H ti lBe+<=] ^ *)H # •?}-§- iH^Rr wlSeKl ^ IHS^-I- ^ 

a l*Kr ^l- ^iS *Rr #2)14=1 ofl2.Bl ^1^1 
2] 

3*1 Si^MI H ±±.7} <£^.S]JL, H TflolHfil- ZL = e1)o]ol <£^.S\°] #7] &\3.£l 

2=^*1^^ J=3l°l-4 ^4^1^ *lll <as.ii H^^l^Ei; 



24-15 



1020030058253 #^ 2003/10/16 

°1B7]- <S£sH ^ oje^s. zl ^eflojoi av 7 ] s SZL s« ^)c^oj ^oj-o.^. 

^ 412 ^IS-^i S^l^; 

A o V 7l $.<$2}- #7] 412 JE.310} A>ololl o^s^ # 7 1 «1 JH^l ^ 

#^4l ^ 7fl°lH7> ^^5]^ 412 ^S-i H^^l^Ei ; ^ 

^•71 7l§ A o v 4 «l^e|<y *i<y-# tilja^>c^ zl #^-°r ^-71 412 *\5L£i H€*l^ 

Ei^l Tll^mS. 4l^H=r «llH7l« ^tl^Kr 3^§r f^'AS f}^ #414! 41S.B] ^1^) H 

S-ZL^ it'll 
3] 

411%H1 9X°]*\, &7] til S 21-^1 #<y- 

dl^i ^^ofl ZL 4i>i7> ^^£li, ^- 7 1 ^S.el-0] %\<£o] ZL 41 Ol Boll -^71 

411 1-4141 41 2. si <g; * 

-^-71 411 1-4141 4lS.el €^ = 41 £14 ^7) 3*1 aHoU o^s)^ tilse}-'?} 

^J^Kr *|D"§- ^til*}^ ?A^r S^10 S ^ ^| £2 ] S SZL ^ ^oj- i£ 

4] 

4U%H1 &°H, ^7l «1MH1-9J *iff- 4H *^Jffe 
412 #4141 41 2. el 4§; £ 
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n ^efl^^l ^s) 0 ! tile^o] ^s. ^ ^-xg^ o}£i H^I^e^ ^ 

* ^^SLsL ^ l-5fl4=) HSZL^ ^<y- 1^ Sis.. 

5] 

*1H%M1 91°]*], ^y) #2fl^ "fl2.&) 

^^.S}0] ^oj-o], n -h^ofl ^-71 3\<£°] > ZL?J\51 ZL B.Z])<£*\) <#7] H] ^^^1 
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